Brief Communication vitamin E [l]. Intramuscular administration in this dog may have made elimination of the compound more difficult than oral administration would have.
Pericardial Mesothelioma with Cardiac Tamponade in a Dog
B. 0. IKEDE, A. ZUBAIDY, and C. W. GILL Mesotheliomas are rare mesodermal neoplasms that arise from the mesothelial cells and supporting tissues covering the pleural, pericardial and peritoneal cavities, including the tunica vaginalis [7] . There is a strong association between pleural mesotheliomas and asbestosis in man [6] , whereas in cattle, peritoneal mesotheliomas often are congenital [l] . In other species, however, spontaneous mesotheliomas have been reported in mature animals without any associated causative or epizootiological factors. In domestic animals and in man, primary cardiac neoplasms are considered rare [4, 51. Clinical signs of cardiac neoplasms have been reported in man and animals and often are non-specific [2].
An 1 1-year-old castrated male basset hound dog had pericardial effusion 7 months before presentation. The condition was relieved by pericardiocentesis. Three weeks before admission, the dog developed a non-productive cough, a somewhat distended abdomen and decreased appetite. Physical examination showed bilaterally muffled heart sounds, weak femoral pulse and slow capillary refill time. Significant haematological changes were lymphopenia and a decreased platelet function, although the number of platelets was normal. An electrocardiogram showed a mild left shift in electrical axis, tachycardia and blunting of the QRS complexes. Moderate hepatomegaly, pleural effusion, pulmonary oedema, pericardial effusion and cardiomegaly were confirmed on plain radiographs. While in the clinic, the dog developed bloody diarrhea and vomiting but serological and faecal examinations for parvovirus and bacteria were negative. The dog became dehydrated and depressed. It was treated daily with amino- phylline (Stanlabs, Portland, Ore.), lasix (Hoechst, Montreal, Quebec) and ampicillin (Wyeth, Philadelphia, Pa.). In addition, more than 320 ml of fluid was withdrawn from the pericardium on two occasions within 10 days of admission. These measures led to only transient improvement in the condition of the dog.
The withdrawn pericardial fluid was brown and sterile, and contained large cells with marked anisokaryosis, vacuolated cytoplasm, a moderate nuclear/cytoplasmic ratio and large single nucleoli. A nonseptic pericardial effusion probably caused by a heart base tumour was diagnosed. The dog began to deteriorate the 3rd day after the pericardial tap and was killed 2 days later.
At necropsy, the pericardium was distended with more than 100 ml of blood-tinged, slightly turbid fluid. The parietal and visceral surfaces of the pericardium were covered with irregular, flat, brown-yellow, velvety plaques (fig. I), which were more abundant on the visceral surface and gave it a shaggy appearance. There were two elevated, irregular, yellow-brown nodules 2 to 3 cm in diameter and 8 to 10 mm thick, one on the right atrium and the other on the adjacent parietal pericardium ( fig. 1, arrow) . The heart was globose because of muscular hypertrophy. Pleural effusion and ascites were absent but the liver was enlarged. There were no related lesions in other organs.
Histologically, there was generalized thickening of the epicardium because of proliferation of collagen fibres and accumulation of haemosiderin-laden macrophages. The mesothelium was made up of cuboidal cells which in many areas had proliferated into papillary projections and masses consisting of a vascular fibrous core surrounded by epithelial cells. In the large masses on the right atrium and overlying parietal pericardium, there were rosettes and tubular structures surrounded by a scanty but well vascularized stroma; superficially there were papillary projections and free-floating bodies ( fig. 2, 3) . In areas corresponding to the plaques, most tumour cells were necrotic and contained haemosiderin and lipofuscin pigments as well as cholesterol clefts. The tumour lacked a capsule. The neoplastic cells infiltrated the underlying fat and invaded local lymphatics (fig, 4, 5) . No metastases were found. There was no definite basement membrane between the mesothelial cells and underlying connective tissue or fat. The tumour cells had abundant eosinophilic granular cytoplasm with indistinct borders, and those at the surfaces occasionally had cilia. The nuclei were large and vesicular with prominent single nucleoli ( fig. 4) . A few cells contained two or more nuclei and mitotic figures were frequent. Associated changes in other organs included haemosiderosis, fatty change and fibrosis of the liver leading to pseudolobulation, and extramedullary haematopoiesis in the spleen.
Pericardial mesothelioma leading to effusion in an old dog should be differentiated from several other causes of effusion such as heart base tumour [3] , septic pericarditis, benign idiopathic pericardial effusion, haemangiosarcoma and other carcinomas metastatic to the pericardium from such sites as the ovary, pancreas, stomach or lung [8]. Although individual tumour masses in our dog were not large, blockage of the lymphatics could account for the rapid accumulation of fluid in the pericardium and subsequent relapse after pericardiocentesis. Because of the highly reactive nature of the mesothelium, it often is difficult to diagnose the tumour accurately by cytological examination of the pericardial fluid. The pleural effusion could be explained by the constrictive pericardial lesion resulting in chronic heart failure. Although the main effect of the neoplasm seems to be a local process, mesotheliomas can metastasize via lymphatics or spread by implantation. They are considered malignant [5], probably because of the copious effusion associated with lymphatic blockage.
In our dog, the tumour was non-metastatic, non-invasive, histologically of low-grade malignancy and associated with a voluminous pericardial effusion. Similar pericardial mesotheliomas with effusion have been reported in a cat [lo] and a horse [2]; recently an intracardial mesothelioma was reported in a fish [9] . 
Atresia of the Ostium Atrioventriculare Dextrum in a Pig
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Atresia of the ostium atrioventriculare dextrum is the complete absence of the communication between the right atrium and the right ventricle. This anomaly, relatively rare in animals, is frequent both clinically and at autopsy in man [4]. It has not been reported previously in hogs. One case was found in Holland in a healthy slaughter pig (reg. no. 1672) in which inspection had revealed no abnormalities. The valve normally present in the ostium (right atrioventricular valve) was aplastic in this case.
The heart ( fig. 1, 2) plus the trunk of the major vessels, after futation in 4% formalin, weighed 520 g, 0.53% of the body weight. The left ventricle and left atrium dominated the external appearance. The pulmonary cone looked normal. The right auricle was slightly enlarged. Internal inspection revealed a ventral atrial septal defect (about 55 mm). The foramen ovale secundum was slitshaped (15 mm long, 3 mm wide). The ostium atrioventriculare dextrum was entirely absent. The ostium atrioventriculare sinistrum was wide (about 65 mm); with the valve and the papillary muscles, however, it looked normal. The left ventricle was dilatated and had a thick muscular wall. The aorta left the ventricle normally. In the ventricular septum just below the aortic semilunar valves there was a small round defect (about 10 mm), which comprised the communication to the slit-shaped right ventricle. There was no communication between the right ventricle and the right atrium. The supraventricular crest, the pulmonary cone and the pulmonary trunk showed no abnormalities and the remaining cardiac parts and structures also were normal. The severe cardiac anomaly in this case did not cause clinical signs of any significance. This may be attributed to the current method of housing and handling pigs for fattening, aimed at avoiding all effort by the animals. This does not apply to other animals, except for fattening calves. Pathophysiological findings in animals with this kind of atresia are identical to those of animals with a monoventricle [3] .
The circulation pattern resembles that of amphibia. The fact that many structures of this heart were normal and only a few abnormal suggests that the cardiac primordium was completely normal. The atresia of the ostium probably occurred during early growth, through hypoplasia and aplasia. Consequently, the development of the right ventricle was impaired.
The direct cause of this process is unknown. Theoretically, a fetal inflammation of the right 
